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ABSTRACT 
A field experiment was conducted to evaluate the plant height, yield and yield attributes of wheat under different 
tillage practices and nitrogen level at Dang, Nepal during winter season 2018-19. The experiment was laid out in 
split plot design with two tillage practices viz. zero tillage and conventional tillage as main plot factor and four 
level of N viz. 50 kg ha
-1
, 75 kg ha
-1
, 100 kg ha
-1
and 125 kg ha
-1 
as sub plot factor and each replicated thrice.  The 
result revealed that there is no significant relation between tillage practice and plant height of wheat while N level 
significantly affect the plant height. 125 kg N ha
-1 
recorded the highest plant height (110.7 cm). Zero tillage 
recorded the highest effective tiller m
-2
 (254) and grain yield (3.3 t ha
-1
) whereas spike length, grain spike
-1
, 
biological yield and harvest index were not significant with tillage practices. Regarding the N level, 125 kg N ha
-1
 
recorded the highest effective spike m
-2
 (279), spike length (10.6 cm), grain spike
-1
 (48), thousand grain weight 
(46.3 g), grain yield (3.6 t ha
-1
) and biological yield (9.4 t ha
-1
). 50 kg N ha
-1
 recorded the highest harvest index 
(42.9%). The interaction between the tillage practice and nitrogen level showed the significant effect on grain 
yield and harvest index where as other parameters showed non-significant relation. The zero tillage with 125 kg N 
ha
-1
 recorded the highest grain yield (3.9 t ha
-1
).  
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INTRODUCTION 
 
Wheat (Triticum aestivum L.) is the most important cereal crop in Nepal, it ranks third in 
position after rice and maize in terms of area and production. It is grown in 0.7 million ha of 
land with its production 1.9 million t and productivity 2.75 t ha
-1
 (MOAD, 2018). It can be 
grown in wide range of topographic, edaphic and climatic conditions.  It is grown from below 
sea level to 5000 m altitude and in areas where rainfall ranges between 300-1130 mm (Maskey 
et al, 2000). Wheat contributes more calories (20%) and more protein (21%) to the world's diet 
than any other food crop . It is nutritious, easy to store and transport and can be processed into 
various types of food (Kandel et al., 2018). It is a major winter cereal crop in Nepal and more 
than 80% of wheat is grown in rice-wheat cropping pattern (Kandel et al., 2018; Shrestha et al., 
2018). The agriculture sector of Nepal, which shares 27.6% to the Gross Domestic Product 
(GDP) is greatly influenced by the change in national wheat production (Subedi et al., 2019). 
After the introduction of semi-dwarf varieties from Mexico, the area and production of wheat 
in Nepal has been increased dramatically and now it has significant contribution to the national 
food supply (Paudel et al., 2012; Pandey et al., 2019).  
 
The production of wheat depends on the proper inputs, better agronomic practices and tillage 
methods. Tillage refers to the physical manipulation of soil. The conventional tillage (CT) 
refers to the intensive tillage with multiple passes of tillage equipment to accomplish land 
preparation for seed sowing. Conventional tillage practices cause change in soil structure by 
modifying soil bulk density and soil moisture content. Conventional tillage is often helpful to 
break plough pan, improve infiltration, adding of organic and chemical amendments in light 
textured soils.  As a consequence, organic matter decomposition is enhanced and mineral 
nutrients are readily available to crop (Higashida, 2003). It also involves intensive soil 
manipulation, wastage of energy  resources,  lacks sustainability  and  results  environmental  
hazards (Wang, 2012). Conservation tillage deal  with  the  minimum  soil  manipulation while  
leaving  stubbles  from  previous  crop  on  soil surface. Sometimes stubbles are also buried 
into soil, useful to enhance organic matter. Conservation tillage favors timely sowing of crops, 
minimizes cost, improves soil aggregate stability and protects environment on long term basis. 
It is economically feasible, environmentally sound, socially acceptable and sustainable 
(Fuentes, 2011).  Zero tillage is type of conservation tillage is an extreme farm of reduce tillage 
where wheat is planted in prepared soil after rice is harvested in a narrow slit wide enough to 
cover the seed without any tillage. It affects water availability to plants, essentially through soil 
water capture and root uptake capacity (Gajri, 1994). Moreover, zero tillage reduces the 
number of field operations reducing input costs for labour, fuel, tractors, and other equipment. 
It generally results in greater economic returns, compared with conventional tillage system, 
due to both greater yields in dry years and smaller production costs in all years (Smart, 1999).  
Nutrient management is of paramount importance in deciding production and productivity of 
any crop. The depletion of nutrient reserves in the soil is a major but often hidden form of land 
degradation. Application of inadequate and imbalanced fertilization to crops not only results in 
low crop yields but also deteriorates the soil health (Sharma et al., 2003). Nitrogen is the most 
limiting nutrient in crop production and its efficient use to increase food production is more 
than any other input; however, much use of N may cause environmental concerns such as 
nitrate leaching, eutrophication, and greenhouse gases emissions and reduce crop yield (Malhi 
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et al., 2001). Therefore, proper use of N is critical to optimize crop yield and minimize 
environmental damage.  
 
MATERIALS AND METHODS 
This research was conducted at agronomy farm of Prithu Technical College Lamahi 
Municipality, Dang district in the Province No. 5, inner Terai region of Nepal during the winter 
season, 2018 to study the effect of different tillage practices and level of N. Geographically, it 
is located at 27°99’ N latitude and 82°30’ E longitude. The experimental site has silty loam soil 
with pH 6.7, soil organic matter 2.1%, available N, P2O5  and K2O were 0.1%, 45 kg ha
-1
, and 
190.8 kg ha
-1
 respectively. 
 
The experiment was laid out in to split plot design with two tillage practices viz. zero tillage 
and conventional tillage as main plot factor and four level of N viz. 50 kg ha
-1
, 75 kg ha
-1
, 100 
kg ha
-1
 and 125 kg ha-
1
 as sub plot factor and each replicated thrice. The unit plot size was 9 m
-
2
 (3 m x 3m) and the unit plot and replication were separated by 0.5 m.   The zero-tillage 
system was followed in the plots after rice harvest in the presence of rice stubbles with just 
scrap in the soil while, in conventional tillage three ploughing was followed by planking. N 
was applied form urea (46% N) and applied in three split dose. Half dose of N applied as basal 
dose and remaining N applied during crown root initiation (CRI) stage and booting stage. P 
and K both were applied @ of 50 kg ha
-1
 through DAP (18% N and 46% P2O5) and MOP (60% 
K2O) respectively. Full dose of P and K applied as basal dose. Pre-sowing irrigation was done 
due to less moisture level in soil. After sowing irrigation during CRI stage, booting stage and 
grain filling stage were done. 2,4 D was used at 30 DAS @ 1 ml/ lit of water to control the 
weed and frequent hand weeding was done depending upon the infestation of weed.  Vijay, a 
popular wheat variety released in 2011 for plain areas of Nepal, was used for line sowing in 
both tillage practices maintaining 20 cm between R-R.  
 
Plant height was recorded during physiological maturity. For plant height ten hills were 
selected from 3rd and 6th row of each plot and measured from soil surface to the tip of spike. 
The mean height of ten plants is expressed as plant height of each plot. Similarly, yield and 
yield attributing characters like effective tillerm
-2
, spike length, number of grain spike
-1
, 
thousand grain weight (g), grain yield and straw yield were recorded from the unit plot. The 
grain and straw were sun dried and converted to t ha-1 with 12% moisture content of grain. 
The biological yield and harvest index were calculated by using following formula: 
Biological yield = Grain yield + Straw yield 
Harvest index = (Grain yield / Biological yield) x 100 
 
Collected data were analyzed statistically using R-program with agricolae package. Least 
significant difference (LSD), as mean separation technique was applied to identify the most 
efficient treatment (Gomez & Gomez 1984; Shrestha, 2019). 
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RESULTS AND DISCUSSION 
Effect of tillage practice on wheat 
The height of wheat was not affected by the different tillage practices of tested wheat variety. 
Regarding yield and yield attributing characters, tillage practices significantly affected the 
effective tiller m-
2
 and grain yield. Zero tillage recorded the maximum number of effective 
spike m
-2
 (253.7) and grain yield (3.3 t ha
-1
) whereas conventional tillage recorded the lowest 
number of effective spike m
-2
 (235.8) and grain yield (2.7 t ha
-1
). This result is also in line with 
the finding of Khan et al. (2017), and Ali et al. (2013) who also find the maximum number of 
effective spike m
-2
 and grain yield in zero tillage over the deep tillage and minimum tillage The 
highest grain yield recorded in zero tillage due to maximum number of effective spike m
-2
. 
Spike length, grain spike
-1
, thousand grain weight, biological yield and harvest index were 
statistically at par between two tillage practices.  
 
Effect of N levels on wheat 
Different level of nitrogen statistically affected the plant height of tested wheat variety. Plant 
height was increased with increase in nitrogen level. 125 kg N ha
-1
 recorded the maximum 
plant height (110.7 cm) which is statistically similar with the 100 kg N ha-
1
 whereas 50 kg N 
ha
-1
 recorded the lowest plant height (98.5 cm). This result is also in line with the findings of 
Ullah et al. (2018), Liaqat et al (2003) who also reported that plant height was increasing with 
increasing level of nitrogen up to 200 kg ha
-1
. Similarly, different level of nitrogen also 
influenced the yield and yield attributing characters of wheat. Maximum number of effective 
spike m
-2
 (279), spike length (10.6 cm), grain spike
-1
 (48), thousand grain weight (46.3 g) and 
grain yield (3.6 t ha
-1
) were recorded at 125 kg N ha
-1
 followed by 100 kg N ha
-1
 whereas 50 kg 
N ha
-1
 recorded the lowest values for all of these traits. This result is in conformity with the 
finding of Ali et al. (2011), who also recorded the maximum grain yield and yield attributing 
characters with 120 kg N ha
-1
 over other level of nitrogen. Similarly, 125 kg N ha
-1 
recorded 
the highest biological yield (9.4 t ha
-1
) which was statistically similar with the 100 kg N ha
-1
 
whereas 50 kg N ha
-1
 recorded the lowest biological yield. But regarding the harvest index 50 
kg N ha
-1
 recorded the highest harvest index followed by the 125 kg N ha
-1
 which was 
statistically similar with the 100 kg N ha
-1
 and 75 kg N ha
-1
.  
Interaction effect of different tillage practices and nitrogen levels on wheat 
The interaction of different tillage practices and level of N had statistically effect on grain yield 
and harvest index; however it was not significant for plant height, effective spike m
-2
, spike 
length, grain per spike, thousand grain weight and biological yield (Table 2). The treatment 
combination: zero tillage with 125 kg N ha
-1
 recorded the maximum grain yield (3.9 t ha
-1
) 
which was statistically similar with the treatment combination: zero tillage and 100 kg N ha
-1
. 
Whereas, the treatment combination zero tillage with 50 kg N ha
-1
 recorded the lowest grain 
yield. Similarly, the treatment combination conservation tillage (CT) with 50 kg N ha
-1
 
recorded the highest harvest index, which is statistically similar with the treatment combination 
zero tillage (ZT) with 75 kg N ha
-1
. The treatment combination CT with 75 kg N ha
-1 
recorded 
the lowest harvest index.  
  
Journal of Agriculture and Natural Resources (2020) 3(1): 233-239 
ISSN: 2661-6270 (Print), ISSN: 2661-6289 (Online) 
DOI: https://doi.org/10.3126/janr.v3i1.27177   
 
237 
 
CONCLUSION 
The different tillage practices and nitrogen level in wheat production significantly affected the 
plant height, yield and yield components of wheat. The zero tillage and 125 kg N ha
-1
 produced 
the highest grain yield and effective spike m
-2
. Similarly, the combination of zero tillage with 
125 kg N ha
-1
 produced the maximum grain yield which is at par with the combination of zero 
tillage with 100 kg N ha
-1
 . Thus, the combination of zero tillage with 125 kg N ha
-1
 or 100 kg 
N ha
-1
 will best for wheat cultivators however, it requires more investigation.  
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Table 1: Effect of tillage practices and nitrogen level on growth, yield and yield attributes 
of wheat 
Treatment 
Plant 
height 
(cm) 
Effective 
tillerm
-2
 
Spike 
Length 
(cm) 
Grain 
spike
-1
 
1000 
grain 
Weight 
(g) 
Grain 
yield (t 
ha
-1
) 
Biological 
yield (t ha
-
1
) 
HI 
(%) 
Tillage practice 
ZT 106.9 254
a
 10.0 43.0 44.2 3.3
a
 8.1 41.6 
CT 103.6 236
b
 10.0 43.0 43.4 2.7
b
 7.7 36.5 
LSD (0.05) NS 9.0* NS NS NS 0.1* NS NS 
Level of Nitrogen (kg ha-1) 
50 98.5c 201
d
 9.2
c
 38.0
c
 41.4
c
 2.4
d
 5.7
c
 42.9
a
 
75 103.2
b
 241
c
 9.8
bc
 42.0
b
 43.6
b
 2.9
c
 7.7
b
 37.6
b
 
100 108.7
a
 257
b
 10.3
ab
 44.0
b
 44.0
b
 3.3
b
 8.9
a
 37.5
b
 
125 110.7
a
 279
a
 10.6
a
 48.0
a
 46.3
a
 3.6
a
 9.4
a
 38.0
b
 
LSD (0.05) 6.2** 13.0** 0.9** 5.3** 2.1** 0.2** 1.1** 4.3* 
CV (%) 3.3 4.2 4.8 6.9 3.8 5 10.9 8.8 
Grand 
Mean 
105.3 244.7 10 43.1 43.8 3.1 7.9 39 
Treatments means followed by the same letter (s) within column are non-significantly different among each other 
at 5% level of significance. ‘*’ and ‘**’ indicate statistically different means at 5% and 1% significant level 
respectively.  LSD= Least significant difference and CV= Coefficient of variation 
 
Table 2: Interaction effect of different tillage practices and level of N on growth, yield 
and yield attributing characters of wheat  
Tillage 
practice 
Nitrogen level (kg 
ha
-1
) 
PH ES SL GPS TGW GY BY HI 
ZT 50 98.5 201 9.1 37 42.5 2.3
d
 6 41.5
ab
 
ZT 75 104.2 247 10 42 43.8 3.3
b
 7.6 42.9
a
 
ZT 100 110.5 278 10.3 44 43.9 3.7
a
 9 41.8
ab
 
ZT 125 114.3 289 10.5 50 46.8 3.9
a
 9.8 40.1
ab
 
CT 50 98.4 201 9.3 38 40.4 2.4
d
 5.5 44.4
a
 
CT 75 102.2 235 9.6 42 43.4 2.5
d
 7.8 32.3
c
 
CT 100 107 236 10.3 45 44.2 2.9
c
 8.7 33.2
c
 
CT 125 107 270 10.8 47 45.8 3.2
b
 9 35.8
bc
 
LSD (0.05) NS NS NS NS NS 
0.3*
* 
NS 6.1* 
CV (%) 3.3 13.0 4.8 6.9 3.8 5 10.9 11.6 
Grand Mean 105.3 245.0 10 43.1 43.8 3.1 7.9 39 
Treatments means followed by the same letter (s) within column are non-significantly different among each other 
at 5% level of significance. ‘*’ and ‘**’ indicate statistically different means at 5% and 1% significant level 
respectively.  LSD= Least significant difference and CV= Coefficient of variation PH= plant height, EH= 
effective spike m
-2
, SL= Spike length, GPS= Grain spike
-1
, TGW= Thousand grain weight, GY= Grain yield, BY= 
Biological yield, HI= Harvest index 
